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INSTRUCTIONS 



MOUNTING, USING, AND CARING FOR DISAPPEARING CARRIAGE, L. F^ MODQ OF 
1905 HI. FOR 6-INCH R. F. GUNS, MODELS OF 190), IMS, AND INS. 



(The parts in italics are of particular Importance or concern the safety of th& 
carriage and should be specially noted.) 

[The important changes In this pamphlet are shown In boldface type.] 



GENERAL DESCRIPTION. 

The EMPLArEMENT (Plate I), — Emplacements for these carriages 
are entirely of concrete and can be arranged for a maximum field 
of fire of 170 degrees. This limitation is not due to the inability of 
the carriage to traverse through 360 degrees, but to the requirements 
of parapet protection for the materiel and cannoneers. The anchor 
bolts are set in the concrete during the construction of the emplace- 
ment, the depressions for the thrust plates being also provided in the 
top surface. Access to the counterweight well is given by a vertical 
shaft in the rear and outside of the base ring. 

The Carriage (Plates II, III, "IV), — These carriages are num- 
bered from No. 11 up; they differ from models of earlier dates for 
nLounting the same caliber guns chiefly in having the following 
features, viz, a single vertical recoil cylinder, retraction by gears, 
increased preponderance of counterweight, a counter-recoil system 
independent of the recoil system, and gears on the recoil rollers. 

Stops can be arranged so as to permit traversing either 60, 70, 90. 
or 110 degrees either side of the "front" of the battery, and the 
piece can be elevated from 5 degrees depression to 15 degrees eleva- 
tion, stops being arranged to limit the depression to either horizontal 
or 2.5 degrees when the height of the parapet requires it. 

When, in the executicn of mechanical maneuvers, it may become- 
necessary to trai^erse the piece breech to the front, which can be done 

(9) x-'gli; 
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with the" gun in-bafteig', the'fixed stops must be removed and- care 
•exercised that the weights do not foul the flexible conduit in the pit 
f.nd that the carriage is traversed back the same side so as to taka 
out the half turn given by the breech to the front. 

The elevating system is so constructed that the gun is at an angle 
■of about 5 degrees elevation when recoiled to the loading position 
from any angle of elevation in battery. 

Action of Carriage. — Upon firing the piece the gun-lever axle is 
moved to the rear by the recoiling energy of the gun, carrying the 
top carriage with it. The lower ends of the levers move vertically 
upward, being constrained by the crosshead and bottom plate travel- 
ing on the vertical guides. The trunnions of the gun move downward 
and to the rear in the arc of the ellipse. The energy of recoil is ab- 
■sorbed partly by raising the counterweight and partly by the move- 
ment of the masses up the inclined chassis rails, but principally by 
the resistance of the recoil cylinder; and when the gun comes to rest 
it has the proper loading angle. After loading, the retracting 
«lutches are released by the tripping gear, and the excess of th^^ 
moment of the counterweight over the moment of the gun, etc., enables 
it to raise the gun to the firing position. 

Principaij Parts. — The carriage consists of the following principal 
parts, namely, base ring, traversing roller system, racer, dust guards, 
azimuth circle and pmnter, chases and transoms, vertical guides and 
supporting brackets, top carriage, recoil rollers, counter-recoil buflfers, 
buffer valve, gun levers and axle, crosshead and counterweight, 
recoil system, retracting gear, tripping gear, elevating system and 
counterbalance device, traversing system, sighting platform, sight, 
lighting apparatus, firing apparatus, and grease cups. The acces- 
sories consist of shot trucks, shot tongs, and implements. 

Base Ring. — The base ring, 11 feet in diameter, is made of iron 
■cast in one piece and is held in position on the foundation by twelve 
1.75-Lnch bolts. Twelve screws for leveling the base ring are set 
. against steel plates through which the foundation bolts pass. 

The base ring, in addition to having the lofrer roller path on its 
upper surface, has an annular flange near its inner edge forming the 
pintle for the carriage. This flange has near its top edge a lip inward 
under which the three clips engage, and on itstop edge the azimuth 
circle. The inner upper edge of the lip is rabbeted to receive the 
inner dust gusird. The outer annular flange on the ring projects up- 
ward outside of the traversing rollers. The cavities on each side of 
the roller path are drained into the pit. 

Tapped holes can be found inside of the pintle flange for attaching 
Hie traversing stops in any required position. 

The base ring is marked " front" in raised letters cast on the outer 
annular flange. □,9,i,zedb.GoOQ[e 
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TiuvEESii^G-BOLLBR SYSTEM,— The raccr rests, and is traversed, 
upon a circle of twenty-four live, conical traversing rollers whqse 
axes are maintained in the radial position by bearings bolted to the 
distance ring. The rollers are of forged steel, solid, with a journal 
beyond each end and with flanges on their inner, small ends. 

The distance ring is of cast steel, in four sections, bolted together. 
The bearings for the traversing rollers are formed with a loop on 
top by means of which any roller with its bearings can be lifted out 
■of the ring through the two holes in the top of the racer. 

The system is kept concentric with the pintle by the flanges on the 
rollers in centrifugal contact with .the inner edge of the roller path 
on the base ring. The inner edge of the path on the racer is of a 
larger diameter so as not to come in contact with the flanges. 

Bac£ir. — The racer is made of iron 10 feet 3 inches in diameter, 
-cast in one piece. 

It is of box section, and, in addition to having the upper roUer 
path on its under surface, has an annular flange lined with bronze 
near its inner edge and fitting over the pintle, with 0.04 inch diam- 
etral clearance. 

Upon its top surface the chassis and transoms are bolted, doweled, 
and keyed. 

An opening sufficiently large for removing a traversing roller is 
provided at each side of the racer. These holes are habitually kept 
covered by steel plates provided for the purpose. Four oil holes, 
passing through the racer, are provided for oiling the pintle surfaces 
and fourteen for oiling the traversing roller bearings. 

Two steel clips secured to the racer iiear the front and one in the 
rear engage under the lip inside the pintle of the base ring to prevent 
possible overtuniing. The rear clip extends downward, forming also 
the stop lug engaging the traversing stops and providing a bearing 
for the traversing pinion shaft. 

Dust Gtiahds. — ^The outer dust guard consists of a steel angle in 
four sections with its horizontal flange bolted to the outer part of the 
base ring. To the vertical flange is clamped a projecting strip of 
felt which bears against a finished surface on the under side of the 
racer. 

Th© inner dust guard is formed similarly by a strip of felt clamped 
to the inner upper portion of the base-ring pintle. 

These guards exclude dust from the traversing rollers and roller 
paths. The dust-guard sections with their felt strips are easily 
removed. 

Azimuth Circle and Pointek. — A brass azimuth circle, attached 
by countersunk screws to the top of the pintle of the base ring, is 
graduated in degrees, the numbers of which are to be added after the 
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carriage is erected in its emplacement. The top of the racer is cut 
away on the right side to expose the azimuth circle and the microm- 
eter pointer and the subscale, fastened to the racer. The subscale 
has slotted holes to give it a lateral motion for adjustment, after 
which it is fixed in position by two dowels. It is graduated and 
stamped, in decimals of a degree, the" least reading being 0.1 of » 
degree. The micrometer screw, actuating the pointer, is graduated 
to a least reading of 0.01 of a degree. The subscale and pointer are 
protected by a hinged bronze cover. 

To adjust the azimuth pointer, point the gun by the bore sights 
on a target, the exact azimuth of which is known, set the pointer to 
read the hundredths of a degree in the azimuth reading, loosen the 
securing screws, move the pointer bodily until the reference mark on 
its moving part exactly coincides with a degree mark on the azimuth 
circle, then secure in petition. The degree mark should be stamped 
with the number indicating the azimuth bearing in degrees and the 
remainder of the azimuth circle should be stamped with numbers 
from this point as a reference. 

Chassis and Transoms. — The chassis of cast iron, are bolted, dow- 
eled, and keyed to the racer and are united at their front and rear 
ends by cast-steel transoms, also bolted to the racer. The rear tran- 
som carries the elevating slide and gearing. The upper surfaces of 
the chassis form the recoil-roller path and slope 1 degree and 20 
minutes to the front to facilitate the return of the piece to the firing 
position, thus reducing the necessary preponderance of the counter- 
weight. 

Four forged-steel racks, in which the gears on the recoil rollers 
engage, are secured to the upper surfaces of the chassis, one on each 
side of each roller path. These racks are not to he removed. 

The chassis also provide the necessary bearings or supports for all 
the mechanism and, with the racer, supports for all the minor 
attachments. 

Vertical Guides. — A cast-iron guide frame is bolted to the under- 
side of each chassis opposite the counterweight. The lower ends 
are joined by the piston-rod beam. The inner faces of the guide 
frames and chassis form continuous finished surfaces, to which are 
bolted two vertical guides for the crosshead and bottom plate. 

The vertical guides extend above the chassis, the left guide is sup- 
jiorted by the sight standard and the right guide by a bracket bolted 
to the chassis. 

Top Carriage.— The top carriage is of cast steel, in one piece. It 
ccnsists essentially of two side pieces, united by iv transom. Two 
bronze-bushed bearings for the gun-lever axle are formed in the 
upper part, to which the axle caps are bolted. On the under side are 
two roller paths. P'our steel racks, in which the gears en the recoil 
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rollers cnj^sige, are secured bv screws to the under wide of the top car- 
riage, one on each side of each roller path. These racks are not 
removable. 

Kecesses are cast in each side of the top carriage near the front, 
in which pinch bars, inserted through openings in the sight standard 
and guide bracket, can be engaged to force the top carriage forward 
against the stops, if for any reason it should fail to return fully into 
battery. 

Recoil Hollers and Kollejc Cages. — The top carriage rests on 18 
live recoil rollers on each side, held in alignment by steei roller cages. 
They move to the rear with the top carriage at half its speed. The 
I'ecofl rollers are of forged steel and each alternate one has flanges 
which, serve as guides. Each flanged roller is provided with gears 
which engage in the racks on the top carriage and chassis and which 
prevent skidding of the top carriage during recoil. 

CouNTEK -Recoil Buffers. — A counter- recoil buifer is fitted to the 
forward end of each cliassis roller path. The buffer cylinder is 
securely bolted to the chassis, and on the rear face of the cylinder 
casting a stop is machined, against which a corresponding machined 
surface on the forward end of the top carriage abuts when the gun 
is fully in battery. 

Each end of the counter-recoil buflfer cylinders is closed by a stuff- 
ing bcx fitted with hydraulic packing. Twenty-four rings of pack- 
ing are furnished for each carriage, five for each stuffing box and 
four rings for replacements. 

Each cylinder is provided with a filling plug located on the top, 
in front of the piston head in its rear position, A bronze plate, with 
instructions as to filling' the cylinder, is secured by screws near the 
filling plug. 

Two holra extend through the wall of the cylinder from the lowest 
element of the bore, at an angle of 45 degrees downward. To these 
openings are coupled the pipes connecting with the buffer valve. 

The openings are located longitudinally, one just in front of the 
rear stuffing box, so that it is always in rear of the piston head : the 
other 2.125 inches in rear of the front stuffing box. 

The piston extends through both stuffing boxes. The piston head, 
located approximately in the middle of the piatbn rod, is bronze lined 
and has a diametral clearance in the bore of 0.002 inch, which fact 
necessitates the passage of oil from one side of the piston head to the 
other during rapid movement, principally by way of the buffer valve, 
and very little directly past the piston head. 

On the exterior of the buffer valve, at its forward end, are cast two 
lateral horizontal lugs, one on each side. Annular projections are 
formed on their rear faces, centering and supporting the buffer spring 
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■ covers and buffer springs, which extend to the rear alongside the 
hydraulic cylinder. In the center of these projections are holes 
through which the buffer-spring rods pass. 

The buffer spring rods, of steel, are both attached at their forward 
ends to a buffer yoke, of cast steel, which is attached at its middle 
to the forward end of the buffer piston. 

The rear ends of the spring rods are attached to buffer-spring sup- 
ports, which consist of steel sleeves, inclosing the rods, with flanges 
at their rear ends fitting easily in the interior of the spring covers and 
supporting the rear ends of the springs. Collars are machined on the 
buffer-spring rods which, by seating against the front face of the 
buffer-cylinder casting, limit the rearward movement of the piston 
and parts connected to it. A piston movement of 9 iilches is pro- 
vided for. 

The action of each counter-recoil buffer is as follows: When the 
gun is out of battery, the buffer springs, acting against their fixed 
supports in front, forc^ the spring supports, spring rods, yoke, and 
piston rod to the rear until stopped by the collars on the spring rods. 
The buffer piston head in this position is 0.75 inch in front of the rear 
stuffing box. The rear end of the piston rod projects 9 inches in rear 
of the stop of the top carriage when in battery. 

When the gun rises into battepy the top carriage strikes the pro- 
jecting end of each piston rod and forces it to the front, compressing 
the buffer springs. 

For the first 7.5 inches of piston movement the oil in front of pis- 
ton, being displaced, passes through the forward opening in the bot- 
tom of the bore to the buffer valve and returns to the cylinder through 
the rear opening. The forward opening is at this point closed by 
the piston head and for the remaining 1.5 inches of piston movement 
the cylinder acts as a dash pot, it being possible for oil to escape only 
around the piston head. Unless the energy of the top carriage, etc., 
is too great at the end of 7,5 inches of movement, due to the buffer 
valve not being correctly set, they will be brought to rest against the 
stops without jar to the carriage. 

If for any reason the retracting clutches should fail to retain the. 
gun out of battery after recoil, it is necessary, to prevent jar to the 
carriage, that the buffer pistons reach their rearward position before 
the top carriage strikes them, in order that they may do the full 
amount of work of retardation. The buffer springs have been de- 
signed to accomplish this, assuming that the stuffing boxes do not offer 
an unreasonable frictional resistance. It is therefore importarU to 
screw up fhe glands or^y suficisntly to present leakage. From the 
foregoing description it is evident that it will be necessary to tighten 
llie front stuffing box more than the rear one, 
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Buffer Valve, — Both counter-recoil buflfers are joined to the buffer 
valve, the different settings of which enable the energy of counter 
recoil to be absorbed without shock to the carriage under varying^ 
conditions affecting the velocity of counter recoil. Aside from me- 
chanical difficulties and those due to differences in the elements of 
loading, the following sources of variation may be mentioned : Atmos- 
pheric temperature, affecting the oil in both recoil and buffer 
cylinders; specific gravity of this oil (prescribed 0,85), and the load- 
ing position. 

The equalizing and throttling pipes serve to connect the buffer 
valve to the buffer cylinders, to equalize the pressure in the buffer 
cylinders, and to facilitate filling them. Four plugs are furnished to 
close the buffer cylinders in case these pipes are damaged in action. 

The buffer valve is located at the top of the oval opening in the 
front transom, to which it is attached by two bolts. It is accessible 
from the front of the carriage, ■ 

It consists essentially of a valve body, gland, disc, and handle of 
bronze, and a stem of steel and bronze. 

The body which supports the other parts and provides means for 
attachment to the front transom has two T-shaped chambers. The 
horizontal branches are coupled to the equalizing and throttling pipes,^ 
the upper leading to the forward ends of the buffer cylinders and the 
lower to the rear ends. The vertical br inches overlap, that of the 
upper chamber being in front of that of the lower chamber. A hori- 
zontal hole extends from the front of the body through the vertical 
branch of the upper chamber and through the wall between the two 
branches to the rear chamber. In the hole through the wall between 
the chambers is screwed a steel valve seat which has a central hole 
enlarging in the front face into a conical seat for the point of the 
valve stem. The larger part of the oil displaced in the counter-recoil 
buffers during counter recoil passes through this hole- 
- Just in front of the front and upper chamber, the hole is threaded 
to receive a corresponding threaded portion on the valve stem. So 
that if the stem be turned clockwise, its conical point will hear on 
the valve seat and close the valve; if the stem be turned counter- 
clockwise, the opening about its point will increase and may reach a 
maximum of about 0.05'i square inch. 

The disc is fixed to the body concentric with the stem. On the 
front face is an annular flange with ninety internal teeth, in which 
three corresponding teeth on the handle engaire in oider to retain 
the valve at any desirod setting. The teeth on the disc sire numbered 
cuinter-clrck wise from to SO at intervals of five teeth. A pin set in 
the fare of the disc pre\'ents the handle being turned more than 360 
degrees. 
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The handle is a bar with a rectangular hole in the middle which 
fits on a corresponding porticn of the stem. At one end is a pointer 
with teeth which engiige in the teeth cf the disc- An index line on 
the handle permits accurate setting at any desired tooth. The rec- 
tangular porticn on the stem is so laid out that the handle engages 
at of the disc when the valve is closed. The handle can be moved 
along the stem to permit disengaging the teeth when changing the 
setting. A padlock is provided in order that the valve setting may 
not be tampered with by unauthorized persons. 

When the carriage has been erected at the fortification and a thor- 
ough knowledge cbtained of its characteristics in counter recoil, under 
all conditions, the disc should be stamped, under the direction of the 
Ordnance Department, at the proper points of the annular space 
provided for this purpose, with the words " Very hot," " Hot." 
", Warm," " Medium," " Cool," " Cold," and "Very cold," to facilitate 
setting the buffer valve. 

A stuffing box is formed in the body around the stem, in which 
four rings of packing are placed. 

An emptying plug is located at the bottom of the valve body which 
serves to drain the buffer cylinders. 

The Setting of the buffer valve is best determined by trial. The 
setting of the recoil valve shculd be considered in setting the buffer 
\ii!ve. With a higher setting of the recoil valve, counter recoil will 
he mere free, and consequent!}" the, buffer valve setting should be 
lower. The following data are given as a rough guide in setting the 
buffer valve before more definite knowledge has been gained by trial: 



eric temperature F. 


Bnffer valve setting 


0to30 


SO to 45 


30 to 60 


45 to 20 


60 to 80 


20 to 15 



The counter recoil should be regulated hy settings of the countei - 
reccU huffer valve and not hy adding or rem-oHng counterweight. 

Gun Levers akd Axi,e. — The gun levers support the gun at its 
trunnions in bronze-bushed bearings at their upper or rear ends: 
and the crosshejid. l'< uuterweight, bottom plate, and reCoil cylinder 
in bushed bearings at their lower or forward ends. The arms of the 
axle pass through the bores in the gun lever, project beyond them. 
and rest in the bearings of the top carriage. 

Crobshead and Counterweight, — ^The crosshead is a steel casting 
which serves to attach the counterweight to the gun levers, and 
through the guide clips bolted to both sides of it, together with 
similar clips cast on the bottom plate, constrains the counterweight 
to move vertically, preserving the alignment of the recoil cylinder. 
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The gun-lever pins of forged steel are inserted from the inside of 
the crosshead through the bearings in the gun lever. A key covers a 
segment of the inner end of each, and is secured at both ends to the 
face of the bearing in the crosshead, serving to prevent the gun-lever 
pin from working out of place. A tongue on this key rests in a 
groove in the gun-lever pin and prevents rotation. Each pin is 
tapped axially at its inner end to receive the extractor used to with- 
draw it. 

The guide clips are keyed longitudinally to the crosshead, and for 
the upper 16 inches of their length are secured by bolts pinned and 
permanently finished in place. 

On the rear flange of each guide clip is machined a rack in which 
the retracting pinions engage. 

There is a finished hole in the center of the crosshead in which the 
upper end of the recoil cylinder fits closely for alignment. 

Ill each corner of the crosshead are bored vertical holes through 
which the four suspension rods depend. These rods are secured to 
the crosshead by castellated nuts with split pins which draw the 
shoulders on the rods firmly against the finished under surface of 
the crosshead. In a similar manner there is attached to the lower 
ends of the rods the bottom plate, on which rests the counterweight, 
and to which is attached the recoil cylinder. 

Guide clips are caist on the bottom plate which correspond to those 
attached to the crosshead. 

On the bottom plate is piled the counterweight, consisting of 
eleven cast-iron weights; six are about 4,000 pounds each, forming 
the first six layers. The seventh layer consists of three weights, a 
total of about 2,000 pounds, the inner placed under the crosshead 
with an outline and upper surface corresponding to the rods on the 
crosshead, and two outer ones held in place by T slots, which engage 
over similar projections cast on the front and rear sides of the cross- 
head. The eighth layer of about 1,500 pounds consists c.f two weights 
in front and rear of the crosshead of the same shape as the outer 
weights of the seventh layer and held in place by projections on the 
bottom, which seat in depressions on the upper surface of the weights 
below. 

The eighth layer and the outer weights of the seventh layer can be 
i-emoved without disturbing the crosshead, the others can not. 

It is not intended that cmmterweight shmdd he removed or added 
to regulate cotmter recoil, and none is pronided for this purpose. 

The total weight attached to the gun levers, including crosshead, 

counterweight, bottom plate, and recoil cylinder filled with oil, is 

about 35,000 pounds. The counterweight alone is approximately 

27,000 pounds. The preponderance of the weight of the counter- 

9.5882—17 2 
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weight, etc., over the weight of the gun is approximately 15,000 
pounds. 

Ebcoil System (Plate V). — -The energy of recoil is absorbed prin- 
cipally by a single vertical hydraulic cylinder moving with the coun- 
terweight and a piston and rod secured at its .lower end to the middle 
of the piston-rod beam. 

Recoil is varied to meet varying conditions of atmospheric tern-- 
perature, velocity of projectile, etc., by means of a recoil valve con- 
tained in the piston rod. 

The principal parts of the recoil system are: The recoil cylinder, 
the upper and lower cylinder lieads with stuffing boxes, drain plug, 
filling plug, piston and rod, valve stem and body, locking disc, hasp 
and hasp bracket, piston rod bracket, and recoil indicators. 

The recoil cylinder has two throttling grooves cut on its interior 
at opposite ends of a diameter. These grooves are of variable cross 
section in order to oppose a constant resistance to the energy of recoil 
of the carriage. The two ends of the cylinder are closed by the 
upper and lower cylinder heads. 

Narrow copper gaskets -^ inch thick, seated in recesses at both 
ends of the cylinder, are compressed in securing the cylinder heads, 
sealing the joints against oil pressure. 

Around the bore of each cylinder head a stuffing box prevents the 
escape of oil by the piston rod. Each stuffing box requires 6 rings 
of hydraulic packing 0.5 by 0.5 inch square. Eighteen rings are 
issued with each carriage," 6 being for reserve. 

In the lower cylinder head is a recess 5.25 inches in diameter. On 
the piston below the head is a corresponding enlargement which enters 
this recess with slight clearance. If at the end of recoil the energy 
has not been normally absorbed, these parts, acting as a dash pot, 
provide a safeguard against possible injury to the carriage. 

The filling and drain holes are in the upper and lower cylinder 
heads respectively. The filling plug is in the form of a tap bolt; 
one additional is supplied. The drain plug is so arranged that the 
oil can be withdrawn from the cylinder without unscrewing the plug 
more than a few turns. A brass gutter is bolted to the piston rod 
beam under the plug for the purpose of conducting the oil within 
reach of the receptacle. 

The piston and rod are of forged steel in two pieces, the lower 
part of the rod being formed in one piece with the piston. The lower 
end passes through a hole in the piston-rod beam. Two nuts engage 
on threaded portions of the rod above and below the beam, cylin- 
drical portions on them seating in counterbores in the beam, thus 
aligning the rod. The upper nut is secured by a taper pin ; the lower 
is castellated and secured by a split pin. 
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The upper end of the rod is bored axially to receive the stem and 
body o£ the recoil valve. At the piston two grooves surround the 
bore. Four holes radiate from each of these grooves, one set open- 
ing on each side of the piston. Oil can therefore pass from one side 
of the piston to the other in two ways; namely, by the outside of the 
piston headj through the diametral clearance of 0.02 inch and the 
throttling grooves, and through the two sets of radial holes. 

Passage through the radial holes is restricted by the recoil valve 
body. This is a bronze bar iitting closely in the piston rod bore, 
opposite the piston. It has a diametral slot 0.4 inch wide, 1.625 
inches long, and 1.375 inches from the lower end. With the recoil 
valve open this slot reaches from one groove to the other. As the 
vabe body is withdrawn upward the portion of the slot open to the . 
lower groove decreases to zero, when the passage between the two sets 
of radial holes is closed. 

At the upper end of the piston a bronze \-alve stem nut is screwed 
into the bore and secured by a nut-locking screw. A slot in the upper 
end of this nut affords means of removing and inserting it with the 
tit wrench provided for this purpose. 

The valve stem is a steel rod connecting the valve body with the 
valve stem nut for the purpose of actuating the former. The upper 
end of the valve stem lias a flatted portion over which the locking 
disc is seated and on which the wrench for the recoil valve engages. 
This wrench is provided on one end of the tit wrench for the valve 
stem nut. In order to remove the valve, the valve stem nut must be 
taken out. 

The locking disc is of steel. 3.5 inches in diameter, and has 11 
notches on its circumference to indicate the open, closed, arid nine 
intermediate positions of the recoil valve. These notches are num- 
bered from to 10, inclusive. 

When the shoulder on the valve stem stops against the lower end 
of the valve stem nut, the notch is toward the front of the carriage 
and opposite the hasp, and the bottom of the slot in the valve stem 
body is 0.25 inch above the lower groove in the piston-rod bore. When ■ 
the disc is turned clockwise 90 degrees, the valve stem descends 0.25 
inch and brings the bottom of the slot to coincidence with the upper 
edge of the lower groove. A further movement of 18 degrees uncovers 
the lower groove 0.05 inch or an area of 0.02 square inch and brings 
the first notch of the locking disc opposite the hasp. Similarly each 
additional notch opens the passage through the piston 0.05 inch. 
When the tenth notch is opposite the hasp, the lower groove is un- 
covered 0.5 inch, and the valve is open. 

The upper end of the piston rod is flatted to retain it in a fixed 
position with respect to rotation. A piston rod bracket of cast steel 
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maintains the upper end of the piston rod in alignment. The ha&i> 
bracket is bolted to tlie piston rod bracket in front of ihe piston rod, 
seating against the flatted portion on the latter. The hasp, by engag- 
ing in notches on the locking disc, retains the recoil valve at any 
desired setting. A flange on the top of it presents the locking disc 
from moving vertically when the hasp is engaged. A slot in the 
hasp passes over a lug on the hasp bracket, after which a padlock is 
secured to the lug preventing any unauthorized change in the setting 
of the recoil valve. 

A filling plug instruction plate is secured to the crosshead near the 
filling plug, so as to be visible from the front of the carriage. 

The normal recoil is 47.8 inches; 2.7 inches additional recoil is 
provided for. During this additional recoil, the recoil buffer pre- 
viously described would act to bring the carriage to rest without 
shock. An indicator to measure the recoil is secured to the inside of 
each chassis so as to be visible through oval openings in front of the 
chassis. Jiumbered graduations are cast on it at intervals of 1 inch. 
Pointers are attached to the front surface of the guide clips. 

The recoil valve is the only means provided for varying the length 
of recoil, and no attem,pt should be made to use other means for this 
purpose. Although the setting of the recoil valve slightly affects 
counter-recoil^ it should not he used to regulate the latter movement. 

When more definite data are not available, the valve setting for 
the first round at full charge should be : 



Atmospheric teutperatui 
Below 30° F. 
30 to "0° F. 
Above 70° F. 



Recoil -valve setting. 
9 



A careful record should be kept of recoil-valve settings for each 
carriage, in a form convenient for their study for guidance in future 
firings. 

For firings with ail charges^ the recoil cylinder should he filled to 
the level of the filing hole with the oil issued for this purpose^ and 
frequent inspectioiis should he made of the lower stuffing box during 
firing to guard againnt lealcage of oil. If escape of oil occurs, the 
cylinder should be refilled and the cause of leakage remedied. 

Retractinh GeaS (Plate VI). — The retraicting system enables the 
gun to be retracted from the firing to the loading position when 
desired. The effort required is the greatest at the start and steadily 
diminishes, ' 

Eetraction is by hand power only. Power is applied to cranks on 
each side of the carriage. The extremities of the shaft on which the 
cranks engage are square, and the cranks are secured by split pina, 
making them easily removable. Poiver applied to the cranks is trans- 
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mitted through trains of gearing on each side of the carriage to 
pinions engaging in the racks on the guides. These pinions are con- 
nected with the remainder of the gearing by retracting clutches and 
are free to revolve on their supporting shafts when the clutches are 
■disengaged. This makes tripping of the carriage possible. 

The retracting- crank shaft is supported in each ^hassis. Two steel 
retracting crank-shaft spur pinions are keyed to the shaft inside of 
the chassis. They engage in retracting intermediate gears which are 
keyed to the retracting intermediate shaft. This shaft is supported 
in brackets bolted to the inside of the chassis. Two bevel pinions are 
also keyed to the intermediate shaft, engaging in bevel gears which 
are keyed to the retracting-clutch shafts. The latter are supported in 
three bearings in each chassis parallel to it. Between the two forward 
bearings of each shaft is a retracting clutch, clutch sleeve, and clutch 
pinion. ' 

The retracting-clutch sleeve is secured to its shaft by twelve slots 
on its interior, which have a drive fit over corresponding feathers 
machined on the shaft. It is surrounded by a chitch of steel, which 
also has twelve slots on its interior, having a sliding fit over corre- 
sponding feathers on the exterior of the sleeve. Six helical springs 
seated in the retracting clutch parallel to its axis act through plungers 
against the flange on the rear of the retracting-clutch sleeve and urge 
the retracting clutch forward. The retracting-clutch pinion is of 
forged steel bronze bushed, and has twelve teeth which engage in a 
rack on the guide. Forty -eight radial teeth on its rear face engage 
in similar teeth on the front face of the retracting-clutch sleeve. 
They are of triangular profile, one face of each tooth being in an 
axial plane. 

Openings in the chassis ai'e pi-ovided opposite the retracting 
clutches and also opposite the retracting bevel gears. Cast-iron 
covers surround the engaging teeth of the retracting clutche's. 
Guards also protect the portions of the bevel gears which project 
through the chassis. 

When the counterweight rises, the clutch teeth, due to their shape, 
ride over each other, permitting independent rotation of the retract- 
ing pinion. When the counterweight starts to descend the teeth en- 
gage and the effort is transmitted through the retracting gearing to a 
ratchet wheel located inside of the left chassis on the retracting crank 
shaft. A lever is provided for the purpose of disengaging the pawl 
from the ratchet wheel when desired. 

The retracting eranl-g skoithl he renioi-fd and placed on the ehaxnh 
hooks provided for them >rhen thei/ are not actually in use. 

Bearings of the shafts of the retracting gearing are provided with 
roller bearings. Longitudinal motion is in general prevented by 
thrust collars pinned t» the shaft and having grooves filled with felt, 



wliich protects the roller bearings from dust. Ample means for 
lubrication are provided, aiid it is important that parts of the retract- 
ing gearing he kept weU lubricated.- 

Trti'ping Gkar {Plate VI ) .—Tripping gear, including the safety 
latches and their pawls, is for the purpose of releasing the retract- 
ing clutches against the action of their springs and allowing the 
gun to rise into batterj'; of automatically holding the clutches re- 
leased while the counterweight is descending; and of automatically 
releasing the clutches and permitting them to reengage when the 
gun is fired. 

Tripping gear in this carriage consists of the following principal 
parts: Tripping lever and shafts; tripping rods and cranks; retract-' 
ing-clutch levers with pins and studs; safety latches; safety-latch 
handle and safety-latch pawls. 

The tripping lever is located outside of the rear end of the left 
chassis and is keyed at one extremity to the tripping-lever shaft. 
This extends across the carriage and rests in bronze bushed bearings 
in each chassis. Vertical rotation upward of the tripping lever is 
limited by a stop screwed in the rear flange of the chassis. Down- 
ward rotatirn of the tripping lever is stopped by a notch in the edge 
of the upper surface of the racer. 

The retracting-clutch levers are pivoted at the upper end of the 
chassis above the retracting clutches. Each lever encircles the re- 
traiting clutch, and studs inserted through each side of the lever 
engage in a groove on the exterior of the clutch at extremities of a 
horizontal diameter. The tripping rods connect the lower extremities 
of the clutch levers to cranks keyed to the tripping-lever shaft inside 
of each chassis. 

The safety-latch shaft extends across the carriage and rests in 
bronze bushed bearings in each chassis. A safety latch is keyed at 
its rear end to the safety-latch shaft inside of each chassis. At the 
forward end of each safety latch, on the underside, is a projection 
w-hich, due to the weight of the latch, engages over a corresponding 
projection on the clutch lever when the latter has been drawn suffi- 
ciently far to the rear to release the retracting clutch. 

Lugs on each side of the crosshead in rear of the guide clips contain 
recess for safety-latch pawls. Each of these pawls, actuated by a 
flat spring, presents to the exterior of the crcsshead a triangular por- 
tion which is placed so as to strike the forward extremity of the safety 
latch. The shape of the pawl is such that when, it approaches the 
latch from below it raises the latter until it is out of engagement. 
This movement of the latch is sufficient to disengage it from the re- 
tracting-clutch lever. If the pawl approaches the latch from above, 
the former is rotated into its recess and thus passes the latch. The 
action of the tripping gear is as follows: When the tripping lever is 
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raised to its limit of upward movement, the clutch levers are rotatetl 
to the rear, carrying the retracting clutches with them, freeing the 
rstracting-clutch pinions and the counterweight. The safety latches, 
t^hortly after the clutches are released, engage on the lugs of the 
clutch levers, preventing reengagement of the clutches, and also pre- 
venting the tripping lever from falling into' its original position. 
The fact that the tripping lever does not return serves to readily 
indicate the engagement of the safety latches. 

The seriousness cf the safety latches not engaging, which will per- 
mit the retracting clutches to reengage during counter recoil, is ap- 
parent. Great care should be taken to raise the tripping lever to its 
fitU lini^t of upward ■nwvcmeni in order that the saff-.ty latches nmy 
engage. Before releasititj the hold on the tripping levef, a slight 
(loicnward pressure on it will show whether or -not the hitches have 
en;/ aged. 

After trippit^ the carriage for the first time in the day and before ■ 
iiring or retracting:, the clutches should be observed to be free on their 
sleeves, manipulating the tripping and latch levers several times for this 
purpose. 

After counter recoil the safety-latch handle may be raised, releas- ■ 
ing the latches, and the tripping le\er lowered to its original position. 
Or if tiie gun be firea with the saftty latches engaged, the safety- 
latch pawls approaching the latches from below will autcmatically 
iclease them and the tripping lever will fall. The safety-ktch handle 
must be raised, releasing the latches and retracting clutches, before 
the gun can be retracted. The tripping lever should be habitually in 
its lowest position. 

The parts of the tripping gear connecting the tripling lever with 
the retracting clutches are not designed to support weight, and should 
not be used as a foothold by one passing over the interior of the 
carriage. Where required a padlock and chain are provided for looking 
the tripping lever. 

The Elevating System (Plate VII). — The gim is moved m eleva- 
tion by turning an elevating handwheel, which is connected through 
its shaft and bevel gears to a screw fixed to the rear transom. A 
moving nut on the screw is connected with the lower end of the ele- 
A'ating arm, whose upper end is attached to the gun 66 inches in rear 
of the trunnion. A slow-motion handwheel is also provided for set- 
ling the gun accurately at any desired elevation. For the same 
movement in elevation, the slow-motion handwheel maltes about six 
turns to one of the elevating handwheel. 

The elevating system consists of the elevating band and arms, 
slide, slide nut, slide spring, screw, shaft gears, shaft, handwheel; 
also the elevation and range scale and pointer, the counterbalance 
device, and the slow-motion gearing. 8 



The elevating band seats in a groove in the gun. On the extremi- 
ties of a horizontal diameter are band trunnions which are inserted 
after the elevating arm is in position. 

The elevating arm is connected at its lower end to the elevating 
slide by means of the elevating pin, which is inserted through bronze 
bushed bearings in the slide and through a hole in the elevating rod : 
at its apper end it is connected to the elevating band. 

The elevating slide consists of two side pieces connected by tran- 
soms. Along the lower edges are bronze-iined flanges. In the rear 
transom are planed guideways for these flanjfes. The slide is held 
in place by cast-steel gibs bolted to the rear transom. To the side of 
the right guideway is bolted the ele\ating stop. 

Due to the severe downward shock received through the elevating 
arm when the gun is fired, the thrust is transmitted from the elevat- 
ing slide to the slide nut by a helical spring surrounding the slide 
nut. It is compressed between the flange on the lower end of the nut 
and the upper transom of the elevating slide. In order that the ele- 
vating slide and slide nut ^all have the same relative position at nil 
times, except when the spring is compressed by firing, a spring-com- 
pressing nut is screwed into the lower transom of the slide, with its 
upper end bearing on the bottom of the slide nut. The spring-com- 
pressing nut is set up so as to give the spring an initial compression, 
which will positively.return the compressing nut to a bearing against 
the slide nut after the spring is compressed by firing. This initial 
compression is given during the shop test of the carriage, and a 
taper pin is inserted in the elevating slide through a hole in the flange 
on the head of the compressing nut. In case the nut should later he 
rernaved, care mu^t be e,rerci8ed that it be rePtimed to exacth/ its 
origi-nal position, as the of the elevation- scale icill otherwise he 
thrown out of adjustment. 

The elevating shaft is located at the rear and left side of the car- 
riage. It rests in three roller bearings, one in the left chassis and two 
in lugs cast on the middle of the top of the rear transom. To the 
outer extremity is keyed the elevating handwheel shaft of wrought 
iron with cast-iron hub. Between the two inner bearings of the shaft 
is keyed a forged steel elevating shaft bevel pinion engaging in the 
gear on the elevating screw. 

The elevation and range scale and jjointer is for the purpose of in- 
dicating the elevation of the gun, botb in degrees and yards of range. 
for a given weight of projectile and muzzle velocity. It consists 
principally of a base, cover, slide, service and aubcalilier range scales, 
and dog. 

The base is of cast iron with six lugs on the under side by which it 
is bolted to bosses on the rear transom. Its length is parallel to the 
guide wavs in the rear transom, but its surfac^'i;^ inclined so as to be 
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visible to one standing at the elevating handwheel. The cover is o£ 
the same form as the base and is secured to it by eleven tap bolts. A 
longitudinal groove in its under surface accommodates the bronze 
slide, together with the range scales screwed to it. A lug cast on 
the inner side of the slide projects below the base through a slot 
between it and the cover. The elevation and range scale are of 
German silver Mrewed to the uppei' surface of the slide, snbcaliber 
scale on the right. 

The dog is bolt«d to the left side of the elevating slide and extends 
to the left, so as to be clamped between two adjusting screws on the 
lug of the slide. This causes the' slide and elevation slide to move as 
one and provides a means of adjusting the scale to read when the 
gun is at 0. The range scales are visible through an opening in the 
cover. German silver index plates marked "0" are set in the cover 
on each side of ^he opening, at which the readings of the scales are 
taken. Degrees of elevation are marked by transverse lines along the 
right edge of the service rai^e scale. They are graduated to a least 
reading of 6° elevation, i° depression for all carriages except Nos. 18 and 
19 and 5° depression for carriages Nos. 18 and 19. The service and sub- 
caliber range scales are similarly graduated to a least reading of SO 
yards. The opening in the cover is provided with a pointer lid. 

The counterbalance device tends to equalize the force required for 
elevating and depressing, with the gun in the loading as well as in the 
firing position. A cast-iron cylindrical weight of 580 pounds is sus- 
pended by means of an equalizing bar fork extending through it axi- 
ally from the equalizing bar. To the extremities of the latter are 
attached the ends of the rope. Its bight passes over two pairs of 
guide sheaves to the upper end of the guide ways of the rear transom, 
thence to the lower end of the elevating slide nut, to which it is 
secured by two clamps bolted to the slide nut. 

The weight descends vertically into the countei-weight well as the 
gun is depressed. 

Th^ slow-motion elevating gearing is located at the i-ear end of the 
left chassis. 

It consists of handwheel, shaft, and bevel gears: connecting shaft 
and bevel gears; clutch, clutch fork; shifter, rod, and shifter-rod 
handle : together with the necessary bearings. 

The slow-motion elevating handwheel is connected by shaft and 
bevel gears to the elevating shaft. Just above the bearing for the 
slow-motion handwheel shaft on the rear of the left chassis is a lever 
which operates a clutch for throwing the slow-motion elevating device 
either in or-out of gear with the elevating shaft. When the gun is 
being elevated by the elevating handwheel it is immaterial whether 
the clutch is so thrown that the slow-motion handwheel revolves 
or not. CTOOgle 
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All gears of the elevating system liie provided with cast-iron gear 
covers in halves bolted together. Oil plugs in them provide easy 
means of oiling the gears. Roller and other bearings are also pro- 
vided with ample means of lubrication. 

Traversing System (Plate VIII). — The traversing system enables 
the racer and parts supported, by it to be easily and quickly moved in 
azimuth on the traversing rollers, either from the working platform 
or from the sighting platform. 

Traversing is accomplished by rotation of the traversing pinion, 
which is attached to a vertical shaft at the rear of the carriage, and 
engages in a steel rack fixed to the interior of the base ring. 

The traversing system consists principally of gearing for rapid 
movement from the working platform at the right side of the car- 
riage, and of slow-motion gearing for smooth slow movement, as in 
following a target. It is composed of traversing rack, pinion, pinion 
shaft, crank shaft, and gears. 

The traversing rack is of six sections joined in such a manner that 
they can be easily removed individually, and secured to the base ring 
by sixty screws set below the surface of the bottom of the teeth. 
Traversing pinion is keyed and secured by a castellated nut to the 
traversing pinion shaft. The latter has two roller bearings and one 
bail thrust bearing in the rear clip and traversing bracket, which is 
a steel casting bolted to the rear transom and to the racer. It also 
provides two roller bearings for the traversing crank shaft, to which 
is keyed a forged steel traversing crank shaft bevel pinion, which 
engages in a cast-iron gear keyed and secured by castellated nut to 
the upper end of the traversing pinion shaft. A traversing crank is 
secured by a split pin to the right extremity of the crank shaft 
outside of the chassis. The traversing crank is easily removable, 
and hooks for it when not in use are provided on the chassis. 

The slow-motion traversing gearing (Plate VIII) consists essen- 
tially of a handwheel, shaft, and gears; intermediate shaft; clutch 
gears, plunger, rod, fork, and fork lever: foot lever; spring stirrup 
and spring, and the necessary bearings. The handwheel is attached 
to the rear end of its shaft which is connected to the traversing inter- 
mediate shaft. The intermediate shaft Js keyed to a bevel gear, which 
engages in a pinion secured to the forward end of the handwheel 
shaft. The lower end of the intermediate shaft is supported in the 
cast-iron intermediate shaft bearing (lower), which is bolted to the 
left chassis at the traversing^crank shaft. There is keyed to its lower 
extremity a forged steel clutch bevel pinion. The cast-iron gear in 
which it engages is bronze bushed and is free to rotate on the 
traversing-crank shaft. The traversing clutch is a steel collar having 
a sliding fit over two kevs on the crank shaft to the left and outside 
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of the clutch gear. Three 60-degree lugs on its right end engage 
between corresponding ones on the left end of the hub of the gear. 

The clutch mechanism is for the purpose of moving the clutch in 
and out of engagement with the clutch gear. When engaged, the 
rotation from the sighting platform of the clutch gear is transmitted 
to the crank shaft and traversing pinion; when disengaged the crank 
shaft can be rotated in the bushing of the clutch gear without move- 
ment of the slow-motion gearing. It is operated from the sighting 
platform by pressure of the foot on a plunger which actuates a series 
of levers, moving the clutch into -engagement; releasing the foot 
pressure causes the disengagement under the action of the clutch-rod 
spring, which returns the plunger to its original position. 

All gears of the traversing system are provided with gear covers. 
Oil holes are provided for lubrication. 

Sighting Platform. — One sighting platform is provided on the 
left-hand side of the carriage. Means for traversing only are pro- 
vided by a hand wheel operated from the platform. 

SiGHT.^The sight with which the carriages are equipped is the 
3-inch telescopic sight, model of 1904, which, together with its cradle 
and sight arm, is described in Form 1955. The sight arm is mounted 
on a sight-arm bracket, which is in turn mounted on the upper end 
of the sight standard. 

The sight standard is of cast steel. The upper end of the sight 
standard is turned to a diameter of 6.497 inches for a height of 6 
inches, below which is a flange with two set screws in front screwed 
into lugs 2.5 inches apart. The sight-arm bracket is of cast steel with 
a socket at the rear bored to fit the upper end of the sight standard. 
An arm projects to the front 25.44 inches, having at the extremity a 
double bearing for the sight-arm bracket pin which passes through 
the hole in the forward end of the sight arm. A lug at the base of 
the sight-arm bracket is engaged by the set screws of the sight stand- 
ard, which enables the line of sight to be brought into exact parallel- 
ism with the bore of the gun with respect to azimuth. To make the 
adjustment point the gun at a distant object (about 6,000 yards away, 
if practicable) by means of a bore sight, set the deflection scale of the 
telescopic sight at 0, then bring the sight on the target by means of 
the set screws. Four tap bolts are screwed into the sight standard 
through holes in the flange at the base of the sight-arm bracket. 
These holes are 0.188 inch in diameter larger than the bolts, which 
allows sufficient play to make the desired adjustment, after which 
the screws should be tightened and the adjustment verified. 

Two lugs project upward from the rear of the sight-arm bracket 
and afford a double bearing for a second sight-arm bracket pin pass- 
ing through the sight arm. In this case the cradle movement in ele- 



vation is mereh' for the purpose of bringing the target into the field 
of the telescope. 

Lighting Apparatus (PI. IX), — Plate IX shows the plan of the 
electrical equipment and the wiring diagram. 

Tlie power for lighting is obtained from the power mains of the 
emplacement through lead-covered cables which enter a terminal box 
at the rear of the pit. From that point it is distributed by insulated 
wires with flexible metallic and insulated wrought-iron pipe conduits 
to four 8-candlepower lamps, one at the azimuth pointer, one at the 
elevation pointer, one at the recoil valre, and one at the buffer valve, 
to three 16-candlepower lamps, one on each chassis and one at the 
center of the carriage; to one portable 16-candlepower lamp at the 
rear of the right chassis; and to two 2-candIep6wer lamps on the 
telescopic sight. The 2-candlepower lamps are for the illumination 
of the cross wires, and the deflection scale, and range drum. All 
lamps are 110 volts, in parallel. Where emplacements are equipped 
with power at 220 volts, lamps are placed in parallel series of two 
kmpseach. 

The azimuth and elevation pointer lamps, as well as those for illumi- 
nating the sights, are controlled by a single water-tight switch on the 
lamp fitting of the elevation pointer lamp at the rear of the carriage. The 
chassis lamps, the lamp at the center of the carriage, the recoil and buffer 
valve lamps, and the deflection scale and cross-wire lamps are controlled 
by a Russell switch located on the outside of the left chassis. The 
cross wires of the sight are provided with a mechanical dimmer by which 
the lamp is occulted to any desired degree. 

The portable lamp and cajble in hui^ on a book provided for that pur- 
pose on the base of the sight standard ; the plug box being directly above 
the hook. The handle and shade are of allaminum and made in one piece ; 
the shade protecting the lamp and serving as a reflector. 

Firing Apparatus, — The gun may be fired either electrically or by 
lanyard. The current for firing the gun electrically is obtained from a 
firing magneto mounted near the top of the sight standard, 

The magneto is inclosed in a bronze case and is provided with high- 
ratio gearing and a lever for operating. It is not necessary to raise the 
lever violently, as a slow motion is sufficient to fire the primer. One pull 
of the lever should be sufficient, when the magneto is working properly. 
A clutch is provided on the intermediate shaft, making it possible to 
move the lever back into its normal position without reversing the arma- 
ture shaft. The lever is held in its lowest position by a catch when not 
in use. For further information see Form No. 1811. 

The -firing cable should never he -used as a handhold, as a great 
deal of trouble u-ith frlng draiita has been due to this eavne. 

Alcohol or gasoline should be readily available for cleaning the con- 
tacts of all electrical connections. 
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A circuit breaker on the breech of the gun prevents the possible 
firing of the gun electrically except when the breechblock is fully 
closed, whether the gun be in the loading or in the firing position. 
A safety firing switch on the carriage prevents the possible firing 
of the gun electrically, except when fully into battery or nearly so. 
This device consists o£ a double-pole single-throw switch, the parts 
of which are separated by the recoil, one part being attached to the 
chassis, the other part to the top carriage. The part attached to the 
chassis is so arranged that when the top carriage recoils it drops out 
of position, 'so that on counter recoil contact is not made until this 
part is raised into position by a lever on the outside of the left chassis. 

Th© gun is fired by lanyard from the loading platform. A safety 
device has been added to prevent the possible firing of the gun by 
lanyard except when fully in battery or nearly so. The device con- 
sists of a short lanyard running from the primer to a ring at the end 
of a linea cord wound on a reel. The reel is carried in a housing 
attached to the rear face of the elevating band on the gun. One 
end of the firing lanyard is attached to the ring on the linen cord 
the other is held by the cannoneer who is to fire the piece. The short 
lanyard can be pulled to the rear so as to fire the primer only by first 
unwinding the linen cord from the drum. This is prevented while 
the gun is from battery by the action of a pawl which engages a ratchet 
on, the drum. When the gun rises into battery, this pawl is auto- 
matically tripped by a cam attached to the rear face of the elevating 
arm. The pawl should be kept clean and oiled to prevent rast and to 
insure its proper fanctioning. This permits the reel to be unwound 
and the pull to thus come upon the short lanyard attached to the 
primer. 

The reel is provided with a spiral spring which causes it to rotate 
and wind up the copper cable as soon as the piill upon the lanyard 
is released. The initial tension of this spring should be such as to 
cause the copper cable to be wound up with certainty with the lan- 
yard attached. Should the initial tension be much in excess of the 
proper amount, the spring may become wound solid before sufficient 
cable has been unwound to permit the firing of the primer. Too much 
tension on the spring is otherwise objectionable, since it brings un- 
necessary strains on the parts when the reel automatically winds up. 

Should the tension of the spring require adjustment, it may be 
done as follows: Loosen the nut on the spring shaft projecting from 
tlie center of the case; hold with a screw wrench the square end of 
the shaft to prevent the spring from unwinding; remove the spring 
shaft piuj and, by means of the wrench, turn the spring shaft in such 
direction as to increase or decrease the tension as required. Holes 
are provided wherein the pin may be inserted at any quarter turn of 
the shaft. .-, . 
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A safety device on the firing mechiinism proper prevents possible 
firing of tlie primt-r by lanyard until the breechblock is li'ckM, 
whether the gun be in the loading or in the firing position. 

Shot Trlcks. — Four shot trucki^ are furnished with each carriage 
for bringing pi-ojectiles to the gun. Each truck carries six projectiles. 
They are to be tiiken from tlie truck and inserted in the jnm by hand. 
All shot-truck wheels are equipped with rubber tii-es. set in grooves 
on the wheels and vulcanized in position. 

Shot Tong8.— Each carriage is provided with seven pairs of sliot 
longs for handling the projectiles in the emplacements, Jn order 
to provide tongs having a small height over all, and thus to increase 
the amount of possible hoist in the galleries of the emplacement, the 
tongs are designed with ii lock which must be operated by hand be- 
fore they will grip a projectile. This lock consists of a dog, the inner 
end of which presses against the top of the projectile while the outei' 
side is held by a U-shaped piece rotated into position after the tongs 
have been placed on the projectile. 

Grelvse Cdps. — Eight grease cups are provided for lubricating tlie 
heavy bearings of the gun levers and the rear bearing surfaces of the 
vertical guides, with the heavy grease necessary for this purpose. 
The grease cup consists essentially of a bcdy for carrying the grease 
and a cap carrying a piston actuated by a coiled spring. When the 
cap is screwed down over the body of the cup, the piston bears against 
the grease. By further movement of the cap the spring in rear of 
the piston is compressed, thus putting a sustained pressure on the 
grease. This cap should hahitualhj he kept screu:ed down so as to 
maintain a clearance of about 0£5 inch between its face and the fncn 
of the nut on the projecting piston, affording a visible indication that 
the grease is being forced into the bearing. 

Implements. — Each carriage is equipped with the wrenches, screw- 
drivers, lifting hooks, pinch bars, and oil cans required for its mount. 
ing and care. These parts, except those too large, are stored in an 
armament chest, together with the necessary implements for the gun. 
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INSTRUCTIONS FOE ASSEMBLINfi THE CAERIAGE. 



General Eeuarks. — The carriage is dismounted for shipment, the 
heavy parts heing si'parated. the finished surfaces slushed and cov- 
ered with boards. The chassis and transoms are sometimes shipped 
assembled. The small parts are disassembled sufficiently, for boxing 
them conveniently. Except where impracticable on account of the 
size or other characteristics, each part bears a piece mark shown on 
the drawing near the designation of the part. The fiist number of 
this piece mark indicates the drawing on which the part is detailed. 
\Vhere it is possible to assemble the parts in more than one way, they 
are sometimes marked to indicate tlie way in which they were assem- 
bled during shop test — as, for instance, the two ends of two distance 
ring sections which adjoin are marked with the same number. The 
shipping list itemizes the contents of each box. 

The following approximate weights Jire given as a guide in assem- 
bling and handling the parts. 



Piatance ring, tour aecUoBS, without toilets 

R^tr^S^T";;":":;;::"::;:";:"::::::::::::::::::::;:;:;:::;:::;;: 
c.iiirtefaracket.eBch".'.' !!:!;:!;;;!!;!!;;;!!;;;!!;!:!;;!;;;;! ill!;; !!!!!;;"! 

Sight itandard 

Top rarriage ; 

One roUw <mc» with tolieis 

Bottom piBte 

Counterweteht, lnTKeat pieM 

Reaiil i^ilnder with cylinder heads 

Piston rod 

Cros9he»d, with Kuida clips 

Htehting platlorm 

Elevating arm 

Elemtlng band 

Crun iBvars, Bile, YOke, etc 

Coiinter-reBinbufrer, assemWod 

<!eira ahatls, brackets, cranks, and other parts not mentioned above, about 
Tolfll weight (unbo led) about 



fn assemilinff the carriage no part should be directly struck iciih a 
steel hammer or sledge. A wooden buffer should be used on the part 
to he struck, or soft-ijietal drifts or hammers should be used. In 
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handling parts, care must he exercUed that machined surfaces do not 
become burred. All bearing surfaces should be chan, smooth, and 
well lubrkated prior to being brought together. 

The assembling of the carriage requires the use of such blocking, 
way plank, hydraulic jacks, roi>es, and pulleys as are usually found 
at seacoast forts. In addition to these a derrick or shears capable of 
safely lifting 4 or 5 tons will be found very useful. 

Instructions tgb Asskmblinu. — Carriages should be mounted 
under the immediate supervision of an ordnance machinist familiar 
with the work, so that the following instructions are intended to be 
general only. 

Base Riko. — Move the base ring into position over the pit by 
means of the derrick or by skids and rollers, placing the part marked 
" Front " in the axis of the emplacement. Place a thrust plat« on 
each holding-down bolt in such position as to receive the thrust 
from the leveling screws. Clean and oil the threads of the holding- 
down bolts, then lower the base ring, exercising great care not to burr 
these threads. 

The base ring should be supported by the leveling screws so as to 
leave an opening underneath sufficiently wide for satisfactory 
grouting. 

Leveling. — The base ring should be carefully leveled by means 
of an accurate straightedge and a well-adjusted machinist's level. 
The straightedge should be used on the roller path by resting it on 
the inner edge with no blocks or other supports. The level should 
be reversed in every position and the mean position of the bubble 
taken as the correct one. 

Preliminary leveling may be done from the azimuth circle by sup- 
porting one end of the straightedge on blocking in the center of the 
pit, but the final adjustment should be verified by readings taken on 
the roller path as described above. At the conclusion of the leveling, 
moderately tighten all holding-down bolts, verify the level, then add 
a grouting of neat Portland cement. Care must be exercised that 
this completely fills the entire space under thebase ring, No weight 
.should be added to the base ring until the grouting has thoroughly 
set. The leveling screws should then be backed off two turns. 

Distance Ring and Traversing Eollers.— Carefully clean all 
parts, assemble the rollers in their bearings with the distance ring 
in place, and run the system around by hand to see that all parts 
operate freely. 

Kacbr. — ^Move the racer into position, clean the roller path and 
pintle surface, then carefully lower into position on the traversing 
rollers. Care should be exercised not to injuriously rub or cramp 
the pintle, surfaces during the lowering. Assemble the outer and. 
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inner dust guards and the covers for openings in racer in order to 
prevent the possible entrance of dirt or metal chips. The racer 
should then be run around by hand to determine whether it be en- 
tirely free in its operation. 

Front Clips may now be bolted in place. 

Chassis akd Guide Fhahes. — Place either chassis in position, 
dowel, key, and bolt it to the racer. The rear of the racer may be 
identified by its being beveled for the rear transom. Lower its guide 
frame into position and bolt it to the under side of the chassis. Pro- 
peed similarly for the other chassis and its guide frame. 

PisTON-EoD Beam: should then be attached to the lower ends of the 
guide frames. 

Vertical Guides are then added. 

The Fbont and Kear Transoms are bolted in place. 

Bottom Plate. — Place blocking in the counterweight well to within 
18 inches of the base ring, being careful to leave the center of the 
bottom plate uncovered as well as the holes for the four suspension 
rods. The bottom plate should be laid on this blocking, the clips on 
it engaging the vertical guides. It should be carefully leveled to 
prevent distortion of the bronze gibs. 

Recoil Cylinder, with the lower cylinder head, should be placed 
on the bottom plate and secured to it. 

Counterweight is then piled and the susp^ision rods inserted and 
secured to the bottom plate. 

Cbosshead is then added from above. If the upper end of the re- 
coil cylinder is found not to be exactly in position with respect to its 
bore in the crosshead, the bottom plate should be tipped sligjitly as 
necessary by means of jacks applied to its under side. 

Ketracting and Tripping Gear. — The retracting gear is marked 
to indicate the teeth which are to be engaged jn assembling, so that 
the whole will function properly when assembled. After the retract- 
ing and tripping gear is in place, it should be tested by raising and 
lowering the crosshead with it for a short distance. The clutches 
should not be tripped with the crosshead suspended and the latter 
allowed to drop on the counterweight. The fact should be verified 
that the clutches engage simultaneously when released. After the 
retracting and tripping gearing has been assembled satisfactorily, the 
crosshead may be attached to the counterweight by means of the 
suspension rods. No attempt should be made to lift the counter- 
weight with the retracting gear before the gun is in place. 

Piston Rod and Upper Cylinder Head are then placed. 
Codntbr-Eecoil Buffers and Roller Cages should now be added, 
the latter being placed against the stops with the gears engaged. 
95882—17^ 3 
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Top Careiage should be lowered into its forward position from 
above so that the gears will all engage properly. 

Gun Levers are then added, the top carriage being run rearward 
.for this purpose, and the lower ends secured to the crosshead by the 
gun -lever pins. 

The Gun with Elevating Band attached is then put in place. 

The remaining parts cf the carriage may now be assembled as con- 
venient, including the elevating arm, slide, etc.; guide brackets, sight 
standard, piston-rod brackets, elevating and traversing gearing, sight 
platform, sights, electrical equipment, recoil and buflfer valves. 

After the gun and elevating arm are in place, the gun may be re- 
tracted slightly, freeing the blocking under the counterweight, the 
blocking removed, and the carriage run slowly into battery by means 
of the retracting cranks. This will permit the attaching of those 
parts which require the gun to be in battery. 

Important Points. — After the carriage has been completely as- 
sembled and the gun mounted, the recoil and buffer cylinders filled, 
and the valves set as indicated in the description of the carriage, the 
following points should be noted, namely : 

1. Traverse the carriage to the extreme position in both directions 
to see that it moves freely and that traversing stops are properly 
located. 

2. Elevat« and depi'ess the gun to the extreme limits to see that the 
parts operate freely and that the depression stop is properly located, 

3. Eetract tte gun while in its extrrane positions against the azi- 
muth stops to determine whether there be any interferences for recoil 
in such positions- 

4. Examine and clean out all oil holes, noting that they have oil 
plugs. 

5. See that there is not a hard bearing between the rimbases of the 
gun and gun levers. 

6. See thnt-the elevating arm and band are properly assembled, the 
clearances on each side being the same, and the arms not sprung or 
twisted. 

7. See that the chassis rails and guide clips have not been burred. 

8. See that the dust guard does not bear against the distance rings 
or racer. 

9. Adjust the buffer valve until the gim rises as promptly as pos- 
sible into battery without striking the stops with force. 

10. See that the clutches engage simultaneously and that the re- 
tracting gearing, tripping gearing, and the safety latches function 
properly. 

11. Set the elevation pointer by the use of a clinometer supported 
by a rest in the muzzle of the gun, dowel pin it in position, and verify 
the graduation. ^ ^ ^^ ^^ GoOQ [c 
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12. Orient the gim, add numbers to the degree marks on the azi- 
muth circle, adjust azimuth pointer to indicate correct azimuth, and 
dowel pin it in position. Muzzle at true south is degrees in azimuth 
and numbers are placed around clockwise to include 859. 

13. Adjust the sight-arm brackets by means of the set screws, so 
that the telescope will be parallel to the bore of the gun, as described 
Ijreviously in connectitm with the sight. 

14. See that the electrical connections have been prc^rly made, by 
trying the lights and firing the primer. 
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CARE OF CARRIAGE. 



General Inbtrdctions. — Carriages should be traversed from time 
to time throughout their entire allowed movement. They should not 
be allowed to stand for long periods at a particular azimuth, as 
this might cause uneven settling of the platform. 

The habitual position of guns on disappearing carriages is " from 
battery," but at intervals the gun should be allowed to rise to the 
firing position and be elevated and depressed within the limits of the 
stops. 

It is required that all parts of carriages be kept free from rust at 
all times. If this be allowed to accumulate, its removal from bear- 
ing parts, and especi&lly piston rods, requires particular attention 
in order that clearances may not be unduly increased. The use of 
sandpaper for this purpose is forbidden, and emery cloth No. 1 
should be used, the rust being softened, if necessary, by kerosene. 

The retracting wire ropes should at all times be kept well oiled 
with raw linseed oil- 

If any leakage occurs from the hydraulic recoil system, it should 
be immediately remedied, calling if necessary upon the district arma- 
ment officer for the services of skilled labor. 

The repacking of stuffing boxes may be done, when necessary, by 
trained enlisted men under the supervision of an officer, but will 
preferably be done by skilled labor. 

Before removing a cylinder head containing a stuffing box, or 
drawing a piston rod through a stuffing box, the pressure of the 
packing on the rod should be released by unscrewing the follower or 
gland several turns. 

The copper gaskets between cylinders and their heads should be in 
good condition, and consequently should be replaced whenever neces- 
sary in order to prevent leakage. 

Cleaning Htdratilic Ctlinders. — Recoil and buffer cylinders 
should be emptied and refilled at least every three months, and thor- 
oughly cleaned every six months. For cleaning, a plumber's hand 
force pump is supplied to each Coast Artillery post, with about 10 
feet of suction hose and 15 feet of discharge tube. 

The following operations are outlined for cleaning the recoil 
cylinder : 

(a) Retract the gun sufficiently to afford room for working below 
the recoil cylinder, remove the oil from the cylinder and the glands 
and followers. 
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(6) Remove the piston-rod bracket, locking disk and the upper 
cylinder head. Remove the lower piston-rod nut, screw the upper 
nut downward, raising the rod until the nut is removed. Allow the 
rod to rest on a block over its hole in the piston-rod beam. 

(c) Run the gun slowly into battery by means of the retracting 
cranks, raising the ratchet pawls, and give the gan. its maximum 
elevation. Raise the piston rod vertically until its upper end strikes 
the gun, then incline it to one side and remove it from the cylinder, 

(d) Thoroughly clean the cylinder from its upper end with kero- 
sene oil forced in with the hand pump, then wipe dry with clean 
cotton waste. Clean also the cylinder heads, glands, and followers ; 
and the piston rod inside and out, removing the recoil valve. 

(e) After the removal or evaporation of all kerosene oil, reassemble 
the parts and refill the cylinder with hydroline oil, carefully inspect 
all parts which were dismounted, and complete the retraction of the 
gun. 

The following operations may be outlined for cleaning the buffer 
cylinders : 

(a) Remove the glands, stufiing boxes, and pistons; and also the 
gland, valve stemj and emptying plug of the buffer valve. 

(&) Clean the cylinders as described for the recoil cylinder. The 
equalizing and throttling pipes should also be thoroughly cleaned by 
forcing the oil into them with the pump, permitting it to run out 
through the emptying hole. 

(c) After the removal or evaporation of all kerosene oil, reassemble 
the parts and refill the cylinders with hydroline oil, after which, 
close the buffer valve to its normal setting. 

Removing Packing from Stufting Boxes. — A packing extractor 
for removing packing from the stuffing boxes of tiie recoil cylinder is 
issued to each post at which these carriages are mounted. To use the 
extractor, the gun must be retracted sufficiently to afford access to the 
stuffing boxes. Close the extractor around the piston rod and insert 
the locking pin, turn the extractor counter-clock wise, pressing it 
against the packing until the needles are firmly ^gaged. Draw the 
packing out, turning slowly counter-clock wise. Extractor bars are 
provided for use in starting the packing from its seat by inserting 
the toes of the bars in the rack teeth and prying over the edge of the 
box, being careful not to injure it. 

The packing of the buffer cylinders and of the buffer valve can 
generally he removed with any pointed instrument by merely remov- 
ing the glands. In case of difficulty, the stuffing boxes of the former 
can be removed and the packing taken out with the finger ; and in the 
latter, the valve stem may be removed. 
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Befaceinq Stdffinq Boxes.— Examine the old packing and dis- 
card all unfit for use. If any of the old packing is used, it should be 
put in after the new. 

To repack a stuffing box after the packing has been removed, insert 
one ring of packing and force it well to the bottom of the box by a 
iffooden stick and mallet Treat each layer of packing in a similar 
manner, being careful that successive rings break joints. - Six rings 
of packing are required for each stuffing box of the recoil cylinder, 
five rings for each stuffing box of the buffer cylinders, and four rings 
for the buffer valve. 

In screwing up the glands or followers, no other tools should- he 
used than those provided for the purpose, nor should excessive force 
he applied to them, such as the addition of a pipe to the handle of the 
wrench. Care should be exercised in tightening the glands to advance 
all of the bolts evenly so as not to throw the gland out of alignment. 
It will be found necessary to tighten the glands of the buflfer cylinders 
but slightly. Attention is invited to the cavMon given in regard to 
this wider the desoripUon of the oownier-recoU buffers. 

It is to be expected that a slight amount of oil will soak through 
and drip from boxes of carriages when not in use. Also when 
tightening the followers a slight amount of oil will squeeze out of the 
saturated packing. This oil should be caught and not allowed to 
render the carriage unsightly. 

Filling Ctlindbhb. — To fill the recoil cylinder, remove the filling 
plug and pour clean hydroline oil into it through a funnel until the 
oil overflows. AUow amy air that may he present to escape, then 
pow in -more oil v/ntil the cylinder is ogam filled. About 7.5 gallons 
are reqiiired. The cylinder should be filled with the gun slightly out 
of the recoiled position. 

To fill the buffer cylinders, remove both filling plugs and pour 
clean hydroline oil through a funnel into one cylinder, allowing the 
air to escape from the other, until both cylinders are filled. AU<yw 
amy air thai may he present to escape and pour in mare oil untU the 
system is again filled. A full gallon of oil is required. 

Sebvice Condition (liUBRiCATiON, etc.). — ^When the carriage is 
to be kept in readiness for service, and is in daily or frequent use, 
all bearing parts must be kept thoroughly cleaned and lubricated. 
Especial attention should be given to the lubricating of trunnion 
beds, rollers, pintle surfaces, shaft bearings, and sliding surfaces; 
gun-lever axle beds, gun-lever pins, elevating screw, elevating band 
trunnions, crosshead guides, and the elevating, traversing, tripping, 
and retracting mechanisms, including the teeth of all gears. 

The above parts should he lubricated at frequent i/ntervals, whethtr 
the carriage is maneuvered or not. When carriages are in use for 
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dait/y drills a thorough lubrication twice each week should be sufficient 
for aU but the most severely used parts. 

Proper lubricating and cleaning of the traversing rollers and their 
paths are essential to free working of the carriage. The dust guards 
should be removed to clean the upper roller paths. By removing the 
cover plates on the racer the traversing rollers may be lifted out with 
their bearings for cleaning and for cleaning the lower roller path. 

Four oil plugs are screwed into steel tubes in the upper surface of 
the racer, outside of the front and rear of each chassis, which are 
provided with passages to the pintle surface. Eight oil plugs, two 
at each of the above points, are also provided, connected to brass 
tubes reaching down to the oil grooves of the distance ring, thus pro-" 
viding lubrication for the bearings of the rollers. Six additional of 
such oil pipes are also provided, two each at the front, right, and left 
of the racer for exceptional use in lubricating the roller bearings. 
They are closed by countersunk screws. For oiling the rollers or 
pintle through these holes the carriage must he traversed in order to 
distribute the oU through the entire drcwmference. 

It will occasionally be necessary to examine all ball and roller 
bearings to see that the dust guards are in proper place and that 
the rollers themselves are clean. If they be found dirty, they may 
be flushed with kerosene oil; but care must be taken to fill the bear- 
ings with synovial oil after the kerosene has drained away. If the 
rollers have rusted, they must be removed and cleaned. 

CoKDmoN "In Ordinaet" (Not Ready for Immediate Service) .■ — 
If the carriage is to remain unused for a time, all unpainted surfaces 
should be covered with a thin coat of light slushing oil. It can be 
applied as in painting, using sash tool No. 6, except in cold weather, 
when it should be applied by stippling, i* e., light tapping, with the 
brush held perpendicular to the surface to be covered. 

In all cases ii shovlA be applied in a thin coat, as this is all that is 
needed to give good protection. 

This oil is easily removed by the use of burlap or waste dipped in 
kerosene oil. In order to save oil, the thickest of the slushing oil 
should be well removed by a scraper before applying the kerosene. 

Before applying the slushing oil, the surfaces should be thoroughly 
cleaned, so as to be entirely free from rust, water, kerosene, or lubri- 
cating oil, as the first thr^e would cause rusting underneath, and the 
latter would cause it to run off when heated. 

Boilers and roller paths should be cleaned and slushed from time 
to time and the dust guards examined to see that the felt strips are in 
order and make the openings dust tight. 

Experience has shown that hydraulic cylinders should not remain 
empty, as in that case the interior walls soon become rusty. 
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On- Holes. — Oil holes should be cleaned out frequently to keep 
them free from sand and grit, and should habitually be kept closed by 
the screw plugs provided, except when in the act of oiling. 

Before removing the ■plug from any oil hole carefully wipe off any 
dirt or grit li^ar the opcTiing that might be carried into the bearing 

■with th£ oil. 

Compression Gbease Cups.— Where compressicn grease cups are 
provided similar precautions against dirt or srit must- be observed. 
When adding grease to these cups do not fill them completely, but 
fill only to the bevel at the top of the cup; if too full, the leather 
packing will become inverted and will not act effectively. In putting 
>on the cap see that the leather packing enters the cup without being 
caught or bent by the edge of the cup. 

Screw the cap down on the cup until the spring rod proiects about 
0.25 inch above the top of the cap. The cap should be screwed down 
from day to day as required to maintain about this projection for the 
rod. When the cap is screwed nearly home the cup should be refilled. 

Paikts, Oils, and Ghease.— For information regarding paints, oils, 
cleanit^ material, and methods of nsing same, see Ordnance pamphlet, 
form Ko. 1869. 

Lht of implemenia fumUhcd for 6-inch gwt, iiio<lcU of 190S, 1905, anil iOOS. 

1 romraer head and staff, 

1 sponge liend and «toff in three sections: head to be mnde to fit bore ot 

chamber by wrapping with burlap. 
1 breech over. 

1 combined tomplon and nmazle cover. 
1 sponge cover, bore. 

1 slush brush, with handle, to connect with sponge staff. 
1 steel scraper and socket to fit sponge staff. 

l?pare parts for each 8-inch disappearing carriage, limited fire, model of IHOS Mi, 

Oarlock's wr.tei-proof hydraulic packing: 

4 rings, 0,375 Inch square and 6.75 Inches long each, for buffer-cylinder 

1 ring, 0,25 inch square and 4 inches long each, for buffer valve. 

6 rings, 0.5 inch square and 11.062 Inches long each, foi- recoil-cylinder 

heads. 
Copper gaskets : 

4 for buffer-cylinder heads. 

2 for recoll-cyllnder heads, 

2 for filling and drain plugs of recoil cylinder. 
Fiber gaskets : 

1 dozen for equalizing or throttling pipe connections. 

1 dozen for drain plugs of gear covers, etc. 
1 filling plug for recoil cylinder. 

4 cylinder plugs to replace equalizing and throttling pipes, continuing^ the car- 
riage in action after their Injury. 
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12 dust-guard bolts for felt strips. 

6 dust-suurd bolts, outer dust guard to base rlag. 

12 bolts, bearings to distance rings. 

4 dozoD oil plugs. 

6 drain plugs. 

1 spare split pin for each one on the carriage, not to exceed, however, 1 dozen 

of any size. > 

1 spare taper pin for each one on the carriage, not to exceed, however, 6 of 

any size. 
1 safety-latch pawl spring. 
4 retractlng-clutch springs. 
1 pawl spring." 
1 firing leaf corii, complete.' 

1 reel cord, complete." 

4 16-candIepower 110-volt lamps. 
4 S-caodlepower M lamps, 110 volts. 
6 2-candlepower lamps, 110 volts. 

2 N receptacles for 8-candlepower lamps. 

3 receptacles for 2-candlepower lamps. 

t the armament chest for 6-inch R. P. gum, models o1 
an S-inch disappearing carriages, model of 1905 Mi. 

[Note. — All articles macked • are carried loose in cheet,] 

For guns, models of 1903-1905-1908 : 

3 brushes, cleaning, for primer seat. 
1 cloth, emery. No. 00, 1 quire. 
1 drift, bronze, large. 
1 drift, bronze, small. 
1 drill, gunner's, 
S flies, pillar. No. 6, C-inch.* 
3 files, three-cornered. No. 4, 0-inch.* 
3 files, half-round, smooth, 8-inch.* 
3 flies, round, smooth, 8-inch.* 
1 flle, flat, dead smooth, 8-inch. 
1 file, round, second-cut, 8-inch. 
1 file, half-round, smooth, 8-iocU. 
1 file, three-cornered, 8-lnch. 
1 hammer, Imller maker's. 
1 hammer, copper. 
*1 lanyard, gunner's. 
1 mallet, hand. 
1 mallet, long handle. 
1 pliers, cutting, 7-incli. 
?1 pouch, gunner's. 
1 punch, gunner's. 
1 punch, pin. 

1 reamer, cleaning, for primer seat. • 

1 scra[»er, metal. 
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42 

For guns, models of 1903-1903-1908— OmtiDued, 
*1 pair sleeves, gunner's. 
•3 sponges, wagon. 
*4 balls twine, assorted. 
•10 pounds cotton waste. 
•2 pounds wire, copper. No. 12. 
•2 pounds wire, copper, Nu. IC. 

1 wrench, monkey, 12-lncli. 

1 wrench, monkey, 15-inch. 

1 wrench, tit, for obturator, 

*1 screw driver, bar, for spindle key,, great segment serewi, etc. 
Additional Implements for 1003 gun only ; 

1 spanner wrench for loaJlng-tray latch nut. 

1 tit wrench for obturator. 

1 wrench for hinge-pin nut. 
Implements for cfirrlage : 

1 extractor, gun-lever pins. 

1 extractor, piston rod, and valve atem. 

S estractors, cylinder, cylinder head, and retracting olatoh ihaft. 

1 extraotor yoke, cylinder, and cylinder head. 

1 file card (gommercial). 

2 hooka, counterweight. 

1 hook, traversing roller. 
2ollers, half plot. 

•1 oiler, locomotive — 1 quart 

2 pinch bars. 

1 screw driver, commercial, 3-lnch blade. 
1 screw driver, eoiiimercial, 5-inch blade. 
1 screw driver and socket wrench. 
1 wrench, double, 0.373 and O.o Inch nuts. 
1 wrench, double, 0.625 and 0.75 inch nuts. 
1 wrench, double, 1 and 1.25 Inch nuts. 
1 wrench, double. 1.5 and 1.75 Inch nuts. 
1 wrench, double. 2.5 and 2.75 inch nuts. 
1 wrench, single. 3-lnch nuts. 
1 wrench, single, 0.75-lnch nuts. 
1 wrench, throttling valve. 
•1 wrench, single. pi,«ton rod. 
•1 wrench, spanner, for recoil andtuffer followers. 
names of parts of 6-inch ilisuiipeariug carria/je. L. F., morlcl of 1903. Ml, thei^ 
piece marks and Jocallon. 

The parts are listed alphabetically under the following headings: Oarrlage 
proper; counter-recoil system; azimuth pointer; the electrical equipment, In- 
cluding the firing cli'cults and safety firing switch, the shot truck, shot tongs, 
lanyard attachment, and grease cup. 

For parts of the telescopic sight, sight cradle, sight arm. Illuminating circuits 
of the sight, and sight cover nee Form 1955. 

■When referring to a part always mention Its piece mark, where given on tie 
list. 
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CABRIAQB PEOPER. 



'"^- ^^^'\ 



,5 by 3 bj 0,312. 
bushisgllelt... 



jhtlogplatftM 
>pcafTJags. 



]e, loner lEiil^B sheave KeBrdlpand trBTeraing bracket* 

le, upper guide Bbedv* Hear trensom. 

U thrust bearing Traversing gsar. ^ 

□d tninnion I ElevEittDg; baod. 

se. ^ : EloTation and range seaU polntM. 

Base ring ; Oq coacreCe platform. 

■° — Ings I For traverBlng rollers. 

! Front transom to cbassla. 

to................................. Transoms to chassis, 

lo Front transom to chassis. 

Lo... .-.,--...... -.-..-. ' Rear transom to chossb, 

lo Transoms Co cbassis. 

lo... ...,-..,.. .,-....-....-.., Gear coTcrs. 

lo ; Trevening baDdvbee] shaft gear cover. 

lo Traversing orant shalt gear cover. 

lo Traversing Inlermedlate Shalt gear corer. 

Do. 

lo Outde bracket to ehassts. 

lo Special bolt an s^bt standard. 

lo. ' alght standard to chassis. 



. Sight standard to cbassls- 
""'ie nrackat to obassia- 



, Retracting intermediate ihatt bracket! t< 



s, countersunk head- , - 



. PlatlOrm to ptatTorm bracket. 

, Ladder brace Co platform. 

. Platform bracket to chasais. 

, Balling post loot to platform. 

. Ladder to platform. 

- Distance rug sections. 

Do. 

, Outer diist guard clamp- 

. Axle caps to top carriage, 

. Hear clip to rear transom, 

. Piston rod beam to guide Irame 

., Plstoorod bracket tolronttrai 

, Elevating band, 

, Elevating gear cover. 



Do. 



I shaft bearlDg to sighting 



v'cight^"' 



iolts, tap rrosEhead gibs to guide clips. 

...do Retraiting crank shaft brackets to chassis, 

,-.do Hcttai ting clutch covers to chasals- 

,..do I Retracting clutch shaft plug. 

,-,do .,-..,,,..,,,..," Cam bracket to chassis and guide frames. 

...do I Traversing hand wheel shaft gear cover, 

,..do --,; Yoke to gun levers. 

, . .do I Key to crosshead. 

,,.do I Flatlorm bracket to chassis. 

, . .do Tra versii^ intermediate shaft bearing, upper. 

, , , do Tra versing tntermedlate shaft bearing, lower. 

. . .<lo Recoil Indicator scale and poiater. 

. , ,do Sight slandard to vertical guldes- 

. , -do Sight standard to chassis, 

. . , do Guide bracket to chassis, 

... do Guide bracket to vertical guides. 
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CARRIAaE FBOFER— ContinuFd 



Piece mark. 


'S 


Namcoryart. 


L oration. 




IS 

52 
20 

36 
1 




Rooer plates. 








Nut Bbip to shoulder iMt. 
SboaMM fMt bracket to sight itandart. 
Traversing handwheel ah»ft b«ring. 
Right cb&ssls to racei. 




^^}lE=E=:^r^ 












lisssssrss,™""— ■ 




























Cylinder head to cvllnder. 
Cylinder to coonteiweteht. 
ElsvBtlng clutch shlft*r rod beoring. 




::::;t::::::::::::::::::::::::::::::: 
















Elev-ating connectlDg shaft gBar corer, lo 
Elevating connecting shaft gear 'cover. 




do 








Adjusting screw clamp. 












TraTersiiw stop to base ring. 
Inner dust Euard to base ring. 
Bteel and lalC strips. 
























Rope clamps to elerfltiDg slide out. 
Rear eUp end traversine bracket lo racer. 
























CUps of bottom plate. 
































Lower ijuide shoai-es. 




































In elevBtine screw support. 










In upper cylinder bond. 










InelcvatiM fonnecting shaft bearing. 














Bushinfis 

Biishinc 


















EleTatin^armbeulntjs. 
Traversiiw dutch geir (HISQ). 




































" Do.' 
Front of racer to mmdo of front transom. 
Guide clips tocrosshcad. 

For traversing clutch rod anit plunger. 
For Irayersing clutch plunger. 

On eirvatiSI connieilog shaft gear (HM). 
On elevating connecting shaft gosr (1*1-). 
On elevating connectii^ shaft. 






SlSa":::::::::::::::::::::::::::: 










Clutch rod pla 


hbav.'.::;: 


''6>]^hls\\\\y^'E^VE/^v/^'^'.'.'.'."'.'.'. 







CARRUQE FROPEE-Contlnned. 



Do. 



Crosshesd gib, ilibt 

Crossliead gib, left 

Crojshead elbs 

Crossheod Uixer, rlkbt , ^ 

Crosshead liner, left 

Cylinder bead, upper . . 
Clj-lnder bi?ad, lower... 

Dfalaneerlng 

DoK... 



Ill plug... 



Elevallnii arm 

Elevating band 

Eqnallilng bur 

Equalising bar fwt 

EquaJlrlag bar pin 

Elevating connecting sbaK gear. . 



Elevating 
Elevating 
Elevating 



oluteS lOrk pivot 

e!ut*S shifter rod 

' ' " shlftertod bearing., 
ahlftei rod bandle.. ■ 



On retractlDg clutch shaft. 

On trippli^lever abaft. 
On satety latch shaft. 
On lover guide slieave KHe. 
For sighting platform. 



liilde frame, right. 
Julde frame, left, 
'or retraoUng and tr 



cylinder, 
cy Under. 

(Ide of elevatmg «L 



In lower cylinder head . 



GoHf cover (168), 
Gear cover asF). 
BbIwooo eloyatftig band and elevallng illd 

For counterbalanra weight. 

Connects bar and fork. 

On elevating shaH; 42 teeth. 

On elevating omnectliie shaft; 21 teeth. 

Elevating coimectlng shaft bearing. 

On elevating clutch shifter rod fupper). 

._ ., . ...^.i. _>.. .. bfArmg. 



In elevating clutch shifter rod bi 
Rearend of left chassis. 
On end of shiltei rod. 



lecting shaft bearing, 
connecting shaft bearing, | 
connecting shaft...... i 



andwheel shaft gear, slov 



. ' Covers elevating gears. 

Do, 
. On end of elevating shaft. 
. On end ol sloff-mollon shaft. 
I On end dI elevating connecting sh 



Elevating handwheel shaft, slow mo- I 
Elevating handwheel shaft-gear cover, | 



l!.levatlngsUde nut.. ;.!!!! 

Elevating slide spring 

Elevating shaft 

Elevating screw support . . . 



. ! In lower end ol elevating ai 
.; In elevating sUde. 



Filler plates 3 
FilUng plugs. 1 
Filhng plug ms 



.1 On end of elevating screw; 21 
,1 On elevating Shalt; 20 T. 
- jf traversing clutch pi 



-, ingcl 

.1 For sighting plstronn. 
, In upper oyllnder head. 
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CARRIAQS PKOPBK-Conltnued. 



Fiacemailc. 


NUDI- 

brt. 


Named part. 


Lorotlon. 


H33GA 


X 




On eatn dmt fuacd. 
SlfhtlDCplationii. 

ESsIS**'"^'"'' 






























































On rear clip and timveralng bracket 
















gSg-SX.. 














asjcsr-- 
















UK 








K^; 














12 




















TtBTtmlng pinion aJialt. 
RetractliiK craiik-shalt pGiloa. 




k^-^" 










RBtrarUng clutch lerar pin. 








.3;:::::::;;:::;::-::::::::;:::;: 










RetnctlDgbavel gMfa. 
RetraoUDK crank shaft. 

I^Wraidtos^hting pUttora. 
From ladder to slghtiag pIMCorm. 


















For elevating slide. 










Od top of pl3t«a rod. 


















"ft""*- 




=i==E=. 




OneleTatlnEGbaft. 
For elevaOng dutch shifter rod. 
Slow-motion elevating haadwh«el shilt 
Do. 






■si£v.v.:-: :■ ■ 










:«ii;;Ei;i;;;i:i 


Traveraing handwheel sbalC. 

TraveralUB pinion shaft. 
Slghl-armTiraoket jto. 


r;;;::;;: 






For buffer-rod cups. 
F:)evsti>iga]ldestop. 
Equalizing bar forf. 


ife:;;; ; 






.1 
3 


Siffli;::::::::::::::::::::::::::: 


sr 


Viston-rod beam. 

Traversing handffheel-Bhaft-gatr coTN. 




Padlo^, Yale standard If 0.853 





CARRIAGE PROPER— Com 
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CABRIAOE FBOFER— ContiDUFd. 



Pla and vashar... 



Platlmn bracket. . . 

"S;;:;:::;:::;: 



-i For collar (IflD). 
. I For coUbts ISG aod ISH. 
.] TmverslM dutch phuiger. 
.! ForcoUBraf^gK). 
. : Retracting intermediate geais. 
. , KetTBCtinf-pawl lever. 
.! For collar (aW). 
.1 For elerstlng bond. 
. , On slgbtlne platlorm. 
. IQ recoil c jliiider. 
.' Od piston. 

. Bolted to front tiansom. 
. . Bolted to lower eodi ol eulde Ira 
. On racer. 

. Supports siKhtlng pbtlorm. 
. For trBversbg stop-bolt holes. 
. Retracting latennedlate shaft br 
. ' In itnoer t-vlinder bead, 
id pointer. 



Racer left Tibte. 
Racks, rlEbt. . . 

Racka,M 

Racks, rieht... 
Racka.ldt... 



^ta^^Kser 



Range swle, Bubcaliber 

. Range scale, servi(« 

: RWrsHp and traversing bracket... 



. For racks H60 and HBi 
. For racks SB and 6C. 
.[ On sighttng platlomi. 



sUde. 



I I Raooil-lDdkator scale, riidit... 

1 ' ReoolMiidtcator scale, left.... 
z Bebiotfaig bevel gau 

2 Retraottngbtnl pinion 



Retracting clutch pinloa, li 



Retracting clutch-shaft plug. . , 
Retnctlng clutch lever, rl^t. , 
Retnoting chitdi lerei, Int. . . 
RetcBittbig OlutdtleTer idn. . . . 



29A I 12 RetrwUT^dattAi: 



*^ne.- 



.. On racer. 

. I Inside of counterweight. 

-' On raiide clips. 

. On right chasds. 

.. On left chassis. 

., OnretrBCtingcliitchshftft(MT). 

.. OnietractlnghitermediBteshBh(13T). 

. On retracting olatch shalt. 

Do. 

Do. 

Do. 

. Inside of loft chassis. 
.' Outside of riehtcbas^. 

. Tn ri^t and left chassis. 
. Pivoted In right chassis. 
.' Flyoledintettcbaiils. 
. For retracting clutch lovers. 
In retracting elf' -"■ ' 






Retractile; c! 

Retracting c 

Retracting ciBUKBuuik. 

Retracting crank 

Retracting crank-shaft pinion 

Retracting bevel-gear guard, rlidit.. 
. Retracting bfivel^flar guard, left.. 
I Retracting direction plate, right.. 
. Retracting direction plate, lelt 

Retracting intermediate sbafC bracket. 

Retracting Intermediate shaft bracket 
left. 



_ _ retractli^^^lntch pinions. 
Bolted to rifiht aad left chassis. 
Through chassis. ■ 

On retracting crank shaft.' 

,: ,„^ g,jatt (jyp) 

" "' rlgbt chasaa. 



2 RetraeUng intermediate gear... 



to inside of right cbassls. 

to inside of left cl: 
. On retracting hitermediate shaft (mT). 
. Between chassis. 
. On retrapting-pawl stud. 
. Inside of left eSassis, 
. In licarinjj in lelt chassis. 
. On retracting-pa«l shaft. 



. On re troctinK-pawl 
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CABBIAGE PBOPER— Contlimsd. 



— 


bw. 


Named part. 


Location. 




in 








i 










Elevating and Iraveralng gear. 

""ST""'- 

For rollers under top carriace. 






s 




















K".";::; 














On right chassis. 






m 




On aalety-latch shaft. , 














IS'"' . 

Racer eovu plates. 












'.v^ioly//.v^y/^'.y/^y^'.v^'."'.'.'.'.'. 
.:::S:::::::::::::;:::::::::::::::::: 


S?s::;:::: 






Kssj-sr'- 




3 












Polnler-lld hinge. 




S 






' J 










Elevating arm washers. 

For attsching direction plates. 

For looking valve-stem nut. 

For cover plates. 

For locting elevation pointer. 

RclTBCltag clutch plnloQS, 

On sight standard. 








• 
































On slghi standard. 
On sight arm. 












Sight-arm bracket. 
In slght-uni bracket. 

On ^ht arni. 
























In elevating slide. 
SlghlUig platlorm. 

On hS^ of'ilow rootton elevating hand- 






























do..^ 










Outer dus? guard. 










Elev^lniarm. 
Sightfag platform railing 


^g;.:::::: 


.,-.do. 


















Coniwets right and lett chassis. 


































traversing cranlt shaft. 








In rear clip and tiavershig bracket. 
On sight standard. 

Under aighthig platlorm floor,/ - i 






ISZ 


2 1 Tiaverstig ciutoh Shalt bearing 



CABBUOB PROPBB-OooOnMd. 



. Tnvanliig dutch sbaft... 



. On end nI timi 



Tnvanlng hwdirhaBl ilnft fcu earn. 

TnTenCng eruk shaft reti nover 

Tnienfais intennsdUe sbmft few 



boKtao. 



On and ol tnTantnc cmtd 
Covara hantwhad waft gt 



Hisa.... 



Trsvcnhig pbiim. . . 
. TisTentnicciutdh.,, 
! Traveraing rack 



I Tnvnsing luudwhiKl shaft 

: TnvflT^iiie dinctkn plBl«. . . 

' TraverafDR rtdleia -, 

I Tiippluf kver shaft 

I Tripping rods 



TrlppEag rod pins 

Tripping rod end 

Tttpidng lem 

' Tripping rod cnnk... 

I Tdniliiglamdop... 



. On tiaver^iiiK pinicm shaft (VDT). 

. On tiaTentag cronk sbktt (30T). 

. On tnTer^inc pluloa shaft. 

. On Old dI mverslni cnnk shaft. 

. Ontntoiorof basering. 

, OnendoIt[mv«rsln«iut«iiHUateshBlt<aiT). 

. On traverebu crane shaft (MT). 

. OnmdofhandwmishaftdST). 

. OnendDflraverslniinteiinedlataahatKWI). 

.' On ritdit chassis. 

. Betwera racer and base rtag. 

. Bfitvoen chassis. 

. Connect tripping lerer shaft amd dnliii 

. Fortr" 



. On tripping UTe 
.' ScnvBdinleftc 



i Vtdveitemnnt... 

. Valvestem 

: ViJvebody 

, VMical guide, tig 
Vertical goide, Ml 



; Wdghta.&iattoiiithbiTcn.. 



/ EleratiDg Shalt gear (msF). 

. TiSTerang crank shaft gear (H 

. TnveniDg haudwheel abaft gai 

. Elevating slide stopL 

. Lower end oldcTMiiig ann. 

. Upper end of elBTating aim. 

. Gtm levers, 

. In ooonterveidit well. 

Do. 

Do. 



SY8TEIL 



BuOer cylinder, lelt . 



Boner spring rods 

Bulfcr spring supports . . 

BuSer stolSng boxes 

Buffer yokss 



Forward ends of roller pitluaf chasb. 

Do. 
Buffer stuffing boxes. 
Inside of followers. 
In bons ol bofler cyllnden. 
Around bufler piston heads. 
On aadi dde onraOetcrllDden. 
SuiTDqnds buffer springe. 
In^de of buffer spring covers. 



t end} of buffet qning rods 



For clamps H7X. 
For clamps H7V. 
Buffer cylinders. 



^(lualiiing and throttlint idpea to buHU 
Jurtcfvalve. ,-- . 



COUNTER HECOIL SYSTBM-CoDtinued. 



Piece mark. 


t 


Nunc of part. 


UKXtian. 


H7fl 




Equaliilng and thrDrtline pipe, toft.... 


Join buDM eyllnden to buffer TaNe. 
EquaUiIng and throtlHng pipes to buffer 




Follower 


il«";::::: 


WUne plugs, indiiding two ortra 


BuOercvlindera. 








Pillock, Yaio standard, No. 853 


Buffer piston liners to buffer plsttnu. 




















Buffer yokes to buffer platoa and rods. 
Buffer yokes to buffer spring rods. 
Buffer spring supporls. 


















Buffer sprbiREupporls. 
Buffer yotes to buffer piston. 
Buffer yokes lo buffer spring rodi. 














H8L 


^Sl^SSS,:::::::::::::::::::-::;::: 


Do. 

Bolted to top ol opening In front transom. 
Seated In valve body. 














Pipe connections. 







AZIMUTH POINTER. 



Collar 

Oowel 

Hinge pin. , . 



Secures sloevo H5L. 

On lower ed^e ot azimuth 

Acimutb polDter body. 



ELECTRICAL EQUIPMENT, MODEL OF U 





i 








K 














""ido::;::;:::""::::::::::::;:::"' 
t'-'- 






















P 






































!A 


CoupUngs 



For bracket (T25A). 
For ptpB clamp (T25IJ. 
For straps (T6G). 
For attaching terminals to 
For securing coter to term 
For portable li '"" """ 



'35^i 



For Junction bo]i(T35BJ. 

FcH- straps. 

For straps (V19EA). 

For straps. 

ForstrapslTBG). 

For strap (T6G). 



In tee (VK 
Lamp flItL 



GooqIc 

tMrhtwOC 



ELECTRICAL EQUIPMENT, MODEL OF 190( Ml— Continued. 



. For O.fr-incb condnii 



Hooks, twisted... 



Hose, flexible, QutBlUc 

Hose flttlngs . .' 

iDsulstor, oatlet. O.Miich . . 
Junction box and cover,-.. 



Lamps, 15«andlflpDwci 

Lamps, S-candlepoiFer 

Lamp spring .............. 

UBtcneto, firing complete... 



Nipple, short, a.G'inch. . , 



PlpeOttlm; 

Plpeohmp 

""■Mplug, i).B-Indi... 
3e strap 



P^st 



. For 1.2(>4neli eondnlls. 

. Foi terminal box. 

. For O.Mnch conduits. 

. For 0,75-inch conduits, 

. On si((htln#t platform, 

. Connect electrical Hring apparatus. 

. Junction box (T25BIJ. 



. For flexible boss. 
! On left eb 






r in ttoa 



. On right chas^, 
. Under riiiht chassis. 

^trear of right chassis. 

^n chBESls and top carriatie. 
. Ailmuth and elevation planter, 
. For electric lamps. 

In flring maeneto bracltet, 
orterminalbox. . 



Pin :.'. ! For pipe fittlrMr(VlBP). 



- PhiB_ 

Beoeptacle, candelabra 

Rereplacles 

HflUcctors , 

ReSeclor, oon^tlDgof 1 dietl, 1 bush- 
log. 1 end. I suncort, 2 rivets. 
Reflector, mnslstliig of 1 shell, 1 



. oondult pipe. 

. Tn terminal box. 

of right chassis. 



bracket, I end. 3 









For azimuth pointer U 



. For reflector TasG. 



. For reflector T2SP. 



. For sockets (EHAF).. 
. For candelabra lamps, 
"ir Iftj-andlppower lamps, 
irlamp at center of carrli^. 



Shades, insisting o! 2 shetb, i ends 
(closed), 2oDds (with holes), 2brack- 
ets. 2 thumbscrews, 2 tSumb i 
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ELBCTBICAL EQUIPMENT, MODEL OF 11 



Piecsmart 


■sr 


Nameofpsrt. 


LocatloD. 




1 

10 

1 

12 






















Kear elevaCloa pointer tamp. 
































For rubber pad. 

For termini. 

Id braaches of Srlng circuit. 

For nrW circuit. 


p4saa;:::; 





















SAFETY FIRING SWITCH. 





I 
) 






















For safety flrlng snitch dtp and lever base. 










Insulated blades and clip blooto. 
Clip base, ' 

Elveted to eitremltlee of clip Woclo. 
Riveted In bearing in clip base. 
Secured to clip frame. 














S::::::: 

?42D 


Clip frame 






In bearinK in iever base. . 




Lever".-: 


Becured at one end to imiar eitreicitf of 
handle. 










do - 

.■?'V:;::::;::;:::;::::::::::::::::: 


Clip-base ana lover studs. 

I.Bver base. 

Secure stop to lever base. 






Between blocks and clip Irame. 

Clip baw plate and lever plat*. 

Clip blocfes. 

Bolted to left chassis. 

Bolted to under left side ottop cairii^e. 


P5I0 

S: 


Ki-'T;::::;:::::;::::::::::: 

Setaty flrlng switch lever base. 














Elveted in bearing In lever base. 
















For clip base and lever studs. 





































SHOT TRUCK {* PER CARRIAGE). 



FEU 


2 


A les 


Front aud rear vertical frames 


fiif 










Join anjles All and AlK at top of tmci. 
Connect angles AIJ and AlET above caster 
(vbeels. 
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SHOT TRUCK (4 PER CARRIAaB}-CoikUinud. 



Flora maik, 


Num. 
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1 for each wheel! 

Angles AIL to .hot mpporti. 

At various Joint*. 

Top o( track. 

For nujii uU Upra plu 

OlToted to allot supporta it na end*. 
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J or lOM (7 FEB CABRIAQE). 



Pla, center 

Pla,shBclde... 

Shackle 

Sepanton 



Qppoilte outer claw. 

[n two parta pivoted on oanterpfn 
. Flvotea on oentar lAi. 
. Foimi pivot ol dawi and do^ 
, la nppei eitiemltr of outer olaw. 
. Flvdted on ahackle pin. 
. Between two puts of outer oliw. 
. Betweoitnopartioltnneiclaw. 



LANYARD ATTACHMENT. 



Cue boltB with m 



llQCideee. 



Lauyardoam. 

Lenrud flUlng pleoe. 

Boiled to lanvtird fining i 

CasatotanTftrdmi'---^- 

__ Left side oioaae. 

Firing leateord From firing leaf ol breech meclianlno to 

Firing leaf hook Flring'leafcord. 

Lanyaidcam Bolted to elevating ann. 

Lanyard cord Attached to end oireel oord. 

Lanyard fiUliie ^ece Bolted to elevatli^ band. 

Lanyard guide On rear ol gon. 

Lanyard guide screw For attwhlng isnyard guide. 

"--' Onsprlnfiahr" 

KvoWatfn 



Pawl pin. -L... 
Pawl spring. . . 



., .Ll pivot of pawl. 
. I Supported lo caae. 
. Reel. 
.i Spring shall. 

. UnllosQring leaf cord, lanyard cord, and re 



Smingshe 



. Inside of reel, 

. Through hub ol case and through spring Shalt. 
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GREABE CUF (S PER CARRIAOE). 



Piece mark. 
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Nemsofpart. 


Lontioii. 
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&|S&p,un^. 
In plunger. 
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PLATE V 
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PLATE W 
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